Intermittent ethanol exposure induces inflammatory brain damage and causes long-term behavioural alterations in adolescent rats.
Adolescent brain development seems to be important for the maturation of brain structures and behaviour. Intermittent binge ethanol drinking is common among adolescents, and this type of drinking can induce brain damage. Because we have demonstrated that chronic ethanol treatment induces inflammatory processes in the brain, we investigate whether intermittent ethanol intoxication enhances cyclooxygenase-2 (COX-2) and inducible nitric oxide synthase (iNOS) in adolescent rats, and whether these mediators induce brain damage and cause permanent cognitive dysfunctions. Adolescent rats were exposed to ethanol (3.0 g/kg) for two consecutive days at 48-h intervals over 14 days. Levels of COX-2, iNOS and cell death were assessed in the neocortex, hippocampus and cerebellum 24 h after the final ethanol administration. The following day or 20 days after the final injection (adult stage), animals were tested for different behavioural tests (conditional discrimination learning, rotarod, object recognition, beam-walking performance) to assess cognitive and motor functions. Our results show that intermittent ethanol intoxication upregulates COX-2 and iNOS levels, and increases cell death in the neocortex, hippocampus and cerebellum. Furthermore, animals treated with ethanol during adolescence exhibited behavioural deficits that were evident at the end of ethanol treatments and at the adult stage. Administration of indomethacin, a COX-2 inhibitor, abolishes the induction of COX-2 and iNOS expression and cell death, preventing ethanol-induced behavioural deficits. These findings indicate that binge pattern exposure to ethanol during adolescence induces brain damage by inflammatory processes and causes long-lasting neurobehavioural consequences. Accordingly, administering indomethacin protects against ethanol-induced brain damage and prevents detrimental ethanol effects on cognitive and motor processes.